The limited empirical evidence on sickness absence among immigrants indicates that nonWestern immigrants have a higher incidence of sickness-related absence than natives. The purpose of this article is to examine whether health is a contributing factor to the immigrantnative sickness absence gap. The present article makes use of two data sources: register data (FD-trygd) with labour market and sickness absence information linked to a cross-section questionnaire survey on health: The Oslo Health Study (HUBRO), which was conducted in 2000-2001, (N=14,114). The findings in this article show that non-Western immigrant have a higher incidence of sickness absence than natives. For both women and men, the differences in sickness absence between non-Western immigrants and natives can be explained by poorer self-reported health among immigrants.
Introduction
Sickness absence refers to a diagnosis; however, the reasons for long-term sick leave are complex and include medical, social and psychological conditions (Nordby et al., 2011) .
Norway has one of the highest sickness absence levels in Europe, and in June 2012, the doctor-certificated sickness absence was 5.4 per cent. However, there are large variations in sickness absence depending on age, gender and social class (Laaksonen et al., 2010; Hansen and Ingebrigtsen, 2008) . Studies of the differences between immigrants and natives with respect to sickness absence are scarce. The few that exist show that non-Western immigrants have a higher degree of sickness absence than natives, while Western immigrants experience the same level as natives (Bengtsson and Scott, 2008; Dahl et al., 2010; Nilsson, 2005; Ziebarth and Karlsson, 2009 ).
Theories differ regarding the mechanisms that cause sickness absence. Stress theory is one perspective that focuses on how disease and a stressful life can lead to sickness absence (Allebeck and Mastekaasa, 2004) . In the literature, it is generally recognised that high sickness absence is associated with poor health status and disease (see e.g., Ziebarth and Karlsson, 2009; Carneiro et al., 2010) . Poor health and a longstanding illness reduce the individual's working capacity, leading, in turn, to sickness absence.
The purpose of this article is to examine whether health is a contributing factor to the immigrant-native sickness absence gap through either disparities in general health status or through differences in the prevalence of health problems. In particular, we consider the sickness absence differences between non-Western immigrants and natives for men and women separately, using a questionnaire on health (The "Oslo Health Study [HUBRO] "), which is linked to register data providing detailed information on sickness absence and labour market participation. For this study, we examine doctor-certified sickness absence of more than 16 days. The innovative aspect of this article is that we have information on the individuals' general health status and the various health problems that they face; thus, the impact of the individuals' health on the level of their sickness absence can be examined. Such information has been shortcoming in previous studies that have focused on the differences in sickness absence between immigrants and natives. Using a general subjective self-reported measure of health, we relate to the research literature that has questioned the reliability of such a measure across groups. We supplement the general subjective health measure by including a broad set of specific and potentially more objective measures of self-reported health.
Theoretical background and previous research
The few studies that analyse immigrant-native differences in relation to sickness absence leave a major unexplained variance, although they control for a rich set of variables including demographic, socioeconomic and labour market factors (Bengtsson and Scott, 2008; Dahl et al., 2010; Nilsson, 2005) . Using Swedish register data, Nilsson (2005) finds that immigrants have a higher incidence of sickness absence measured as the number of absent days; however, for the number of absence spells, the patterns are about the same for immigrants and natives. Another Swedish study (Bengtsson and Scott, 2008 ) also draws on register data and finds that there exists a large gap in sickness benefit consumption between natives and immigrants, and this gap also persists for some immigrant groups after controlling for human capita and work place factors. Using Norwegian register data, Dahl. et al. (2010) find that the observed differences in sickness absence between natives and immigrants from Eastern and Western Europe can be explained by differences in demographic and socioeconomic status as well as labour market variables; however, the sickness absence gap between natives and immigrants who originate from Asia and Africa cannot be explained by these factors.
None of the mentioned studies includes information on health, which is the main contribution to this research. In the literature, a strong correlation has already been established between socioeconomic status (SES) and sickness absence. The general finding is that sickness absence increases with decreasing socioeconomic status. A study conducted in Norway (Hansen and Ingebrigtsen, 2008) shows that there is a relationship between class differences and sickness absence, particularly among men. In Denmark, Kristensen et al. (2010) show that there is quite a disparity regarding social gradient for different types of sickness absence, and that general health explains, to some degree, the social gradient related to sickness absence. Differences in both material and psychosocial working conditions have been crucial in the explanation of social inequality in health (Shaw et al., 2007) . Poor health can be a consequence of long-term exposure to demanding and stressful job conditions (Fletcher et al., 2011 ). Karasek's (1979) demand-control model is widely used as an explanation of the role of work in health-related social inequality. The theory focuses on stress in the workplace as a cause of health problems and the model focuses on job control and job demand. Job control relates to autonomy in the work situation and the opportunity to use and improve on one's skills. Job demands involve work speed, time pressure and the connection between work demands and ability. A review article (Alexanderson and Norlund, 2004) finds strong evidence indicating that significant control over one's own work situation reduces absence, but the correlation between high demand and absence is less solid. Non-Western immigrants are often employed in physically demanding jobs that offer less autonomy (Shields and Price, 2002) .
Immigrants may, therefore, experience poorer health than natives because they are employed in jobs that adversely affect their health. Research indicates that the association between ethnicity and poor health are mediated by socioeconomic status (Wiking et al., 2004) . As this brief overview suggests, there are both theoretical and empirical reasons to suggest that the differences in sickness absence between non-Western immigrants and natives might be caused by the differences in their work situations. The first research question to be addressed in this article is whether or to what extent a non-Western immigrant-native gap in sickness absence is found even with detailed control for occupation and industry.
The direction of causality between health, occupation and sick leave is not entirely clear, neither theoretically nor empirically. One may have poorer health due to the physically demanding nature of the work undertaken and less autonomy in the work situation, and this probably affects the degree of sickness absence; however, it could also be a health selection into different occupations that affects the degree of sickness absence, as discussed by Cai and Kalb (2006) .
A review report of the international literature on migration and health (McKay et al., 2003) concludes that health is affected by ethnic differences; however, the picture is complex.
The study underlines that health outcomes differ according to the individual characteristics of the immigrant, timing of migration, immigration country, host country and the kind of health outcome that is measured. Studies from Norway (Blom, 2008; Kumar et al., 2008) , Sweden (Hjern, 2009) and the United Kingdom (Health and Social Care Information Centre, 2006) show that, on average, the non-Western immigrant population reports experiencing poorer health and more health problems compared to the native population. However, there are notable variations between different immigrant groups. Moreover, the existence of a healthy immigrant effect-where immigrants are, on average, healthier than natives-is also found (Kennedy et al., 2006) . Immigrants' health is related to numerous factors, such as visa categories, educational level, country of origin and years of residence (Chiswick et al., 2008) .
A higher prevalence of diabetes (Wandell et al., 2010) and cardiovascular risk factors (Hempler et al., 2011; Glenday et al., 2006; Zahid et al., 2011) among the immigrant population compared to the native population has also been found. Zahid (2011) shows that obesity and negative lipid profile were high among Pakistanis living in Pakistan, but particularly prevalent among Pakistanis living in Norway. The study discusses the results in light of changes in lifestyle after immigration. More mental health problems among the immigrant population compared to the native population are found in Norway (Dalgard et al., 2006) as well as in other European countries (Carta et al., 2005) . The studies conclude that some immigrant groups, such as asylum seekers, refugees and immigrants from low-income countries, are particularly vulnerable to mental health problems. Against this background, one possible explanation for the observed differences in sickness absence could, therefore, be that the non-Western immigrant population has poorer health and faces more health problems compared to the native population. Poorer health among non-Western immigrants might be related to the fact that many immigrants come from conflict-ridden areas, resulting in a negative effect on their health. The migration process itself can be stressful, risky and can have an adverse effect on immigrants' health.
Furthermore, the new environment of the host country may have a negative influence on their health. Although health and sickness absence do not correspond one to one, several studies have shown that high sickness absence is associated with poor health status (Ziebarth and Karlsson, 2009; Carneiro et al., 2010; Hultin et al., 2012) . The second question that this study will address, therefore, is whether general health and different prevalence of health problems can explain all the differences between non-Western immigrants and natives with regard to sickness absence.
Some contextual information

The Norwegian sickness benefit system
Based on international comparisons, the Norwegian public sickness benefit system is generous (OECD, 2009) . If you are employed and have been for at least four weeks, you are entitled to sick pay from the first day of sickness. This entitlement is limited to a maximum of one year.
The sickness benefit is "fully" wage compensated, i.e., for most workers, the benefit level is set at 100 per cent of fixed pay. However, workers with a labour income that exceeds six times the basic minimum entitlement requirements of the welfare system are not entitled to sickness benefit for income above the threshold 1 , although the majority of employers also offer a top-up for high-income workers. The employer disburses sick pay for the first 16 days. After this period, sick pay is publicly disbursed and administered by the Norwegian Labour and Welfare administration (NAV). Spells of sickness up to three days are based on self-certification by the worker, while any sickness absence longer than three days requires certification by a physician.
Workers who are unable to return to work after one year of sickness absence are offered rehabilitation to qualify for other types of jobs. If return is impossible, disability benefits are offered.
Immigrant history and policy
Since World War II, Norway has had considerable restrictions on labour immigration from non-Western countries. The exception is a period of liberalisation between 1957 and 1975 . In 1975 , an "immigration stop" was implemented for citizens coming from countries outside of the Nordic region. Exceptions were made for those with specialised skills that were not available in Norway.
Since Oslo. Therefore, we argue that this is the most suitable region for analysing native-immigrant differences in sickness absence.
Data and method
Sample
This study draws on data from a cross-section questionnaire survey on health-the Oslo Health 1924, 1925, 1940, 1941, 1955, 1960 and 1970 were invited to participate in the HUBRO study, and two written reminders were sent. The questionnaire included items on self-reported health and chronic diseases, dietary and smoking habits, physical activity, medication use, mental health and use of health services. After the reminders, a total of 18,770 individuals (46 per cent) participated in the survey (criteria of inclusion: written consent, presence at the screening station and/or submission of at least one questionnaire).The study population and non-respondents in HUBRO are described in detail elsewhere (Sogaard et al., 2004 ). The study concludes that self-selection according to socio-demographic variables have little influence on prevalence estimates. Even though unhealthy individuals attended to a slighter degree compared to healthy individuals, social inequalities in health appeared unbiased.
The main reason for the lack of research on the relationship between sickness benefits and health with special attention to immigrants is the limitations of available data on health.
HUBRO is close to being the sole source of information on health for the immigrant population in Norway. The Regional Ethics Committee (REK) approved the study protocol.
Dependent variables
The dependent variable is the number of sickness absence days, i.e., we use a duration measure of sickness absence. We did also experiment with using a spell measure of sickness absence. The results did not differ much, and therefore the duration measure was chosen. We analyse long-term sickness absence since the recorded data include sickness absence of 17 days or more. Information on individual sick leave was taken from the FD-Trygd database in Statistics Norway (SSB).
Independent variables
The following variables are taken from the HUBRO survey: The participant's general health status is reported as 1) poor, 2) not very good, 3) good and 4) very good. The survey also contains a battery of questions directed at different specific health problems. The questions are divided into three categories. The first category contains five questions on whether the individual has (at present) or has had five different health problems. These are: 1) asthma, 2) bronchitis, 3) osteoporosis, 4) psychological problems for which the individual has sought help and 5) angina. Based on the answers to these questions, we construct dummy variables, taking the value 1 if the individual has or has had these health problems, and 0 otherwise. The second category contains six questions related to muscle and skeletal problems. These questions are related to 1) neck, 2) upper back, 3) lower back, 4) arms and hand, 5) hips, legs, and feet and 6) unspecified muscle and skeletal problems. More specifically, they seek to identify whether the respondent has had such problems during the last four weeks. From these questions, we construct six dummy variables. If the respondent answers that he or she has some problems or significant problems, a dummy variable is given with the value 1; otherwise, it is 0. The third category contains a battery of 10 questions containing information related to psychological problems. These are 1) fear (suddenly feeling panicky for no reason), 2) suddenly feeling frightened or anxious, 3) feeling faint or dizzy, 4) feeling tense or harassed, 5) self-critical (easily finding fault with oneself), 6) sleeplessness, 7) feeling depressed, dejected, 8) feeling useless, of little worth, 9) feeling that everything is a burden and 10) feeling hopeless about the future. These are also constructed as dummy variables, taking the value 1 if the respondent answers some, much or very much plagued by these problems during the last week, and 0 distinguishes between 1) full-time, 2) long part-time and 3) short part-time; seniority is coded: 1) < 2 years, 2) 2-5 years, 3) 6-9 years, 4) >= 10 years. We also control for industry; this is done using 12 dummy variables, based on two-digit NACE codes. The variable annual earnings cover all income from gainful employment (capital income and transfers not included). A logarithmic transformation is used.
Methods
The relationship between subjective health and sickness absence are analysed using Poisson regression, which is a method to model the frequency of event counts or the event rate.
Poisson regression is a special case of a generalized linear model (GLM) with a log link, also A general methodological concern is related to systematic selection of individuals into jobs. Individuals with bad health may try to avoid health detrimental jobs. On the other hand, individuals with bad health may have difficulties getting access to less health detrimental jobs. We are not able to control for the potential of such systematic selection issues. But again, our concern is to compare natives and immigrants. We would only be worried if the selection into jobs and jobs are systematically different between immigrants and natives. If immigrants with bad health have more difficulties avoiding health detrimental jobs compared to natives, our health results will be a mixture of "pure" health results and results coming from working in health detrimental jobs.
Can subjective health measures be trusted?
The measure that we use for self-reported health is perhaps the most commonly used indicator of overall health in general population surveys (Lindeboom and van Doorslaer, 2004) and is known to correlate well with objective measures of health, such as mortality (see e.g., Frijters et al., 2010; van Doorslaer and Gerdtham, 2003) . 2 Still, there is some concern related to the appropriateness of such measures when it comes to comparing the answers across groups of individuals (see e.g., Currie and Madrian, 1999: for a review). If different groups use different threshold levels when evaluating their health, despite having the same true health, comparison across individuals will be difficult. Reporting heterogeneity need not be a major concern if it is random. However, systematic differences in reporting behaviour are more problematic.
Comparisons may be especially difficult across cultural groups with different expectations and norms (Lindeboom and van Doorslaer, 2004) . The severity of the bias appears to vary depending on the group. Lindeboom and van Doorslaer (2004) propose a test for differential reporting on subjective health measures. They find evidence of reporting bias for age and gender, but not for income, education or language. This evidence is encouraging for the measurement of socioeconomic inequalities in health along dimensions that are important for our study.
The empirical analyses in this article are limited to working individuals. This should, to some extent, increase homogeneity with respect to norms and attitudes towards work, which may limit the difficulties associated with making comparisons. We have no access to a set of "clean" objective health measures unlike Lindeboom and van Doorslaer (2004) ; however, we have and include an analysis that replaces the general subjective health measure with a set of more specific (and probably) more objective measures. We return to this in the results section. Table 1 illustrates how, for men and women, the subjective ordinal health measure varies between natives and immigrants. The health measure varies from poor to very good.
Results
Descriptive results
Table 1 about here
Non-Western immigrants report experiencing poorer health than both Western immigrants and natives. They have higher shares in the two "poor health" categories and lower shares in the two "good health" categories. This pattern applies to both men and women. Non-Western immigrant women especially seem to report experiencing poor health compared to all the other groups. Comparing natives and Western immigrants, much smaller differences are found for both men and women. Tables 2 and 3 difference between natives and immigrants is partially due to immigrants being overrepresented in occupations with above-average sickness absence developments. Still, after controlling for demographic, family-related, industry and occupation differences, we find a sizeable and significant sickness absence difference between immigrants and natives. considerably to approximately 5.7 days. Finally, controlling for self-reported health differences changes the sickness gap difference between non-Western immigrant women and natives dramatically from positive to negative. The relationship is, however, not significant. Table 1 shows that, compared to natives, non-Western immigrant women are heavily overrepresented among those who report poor or not very good health. This explains the significant change in the sickness absence gap between Models 3 and 4. Moreover, Model 4
Main results
shows that after controlling for general health, Western immigrant women take significantly fewer sickness absence days compared to native women, 5.4 respectively. 
What kind of health differences?
We have presented results that suggest that self-reported general health differences between non-Western immigrants and natives is important for explaining the sickness absence differences between them. As previously mentioned, the limitations of self-reported general health measures as explanatory variables has been discussed by several researchers (see e.g., Currie and Madrian, 1999) due to the potential problems related to self-justification as well as comparability across individuals. As a consequence, some researchers have argued that the use of more objective, but still self-reported, health measures of specific illnesses is preferable (see e.g., Bound and Burkhauser, 1999) .
The HUBRO survey contains a battery of questions directed at a variety of specific health problems. The strategy now is to analyse differences in sickness absence controlling for the battery of self-reported, but somewhat more objective, health measures. We include the three categories of health problems successively. This exercise will give a picture of which type of health problems are important for explaining the sickness absence gap, and how much of the gap is left when we include the full battery of controls. Table 4 Introducing the first battery of controls somewhat reduces the sickness absence gap more compared to Model 3 in Table 3 (3.759); however, the reduction is fairly modest. The introduction of the set with muscle and skeletal health problems in Model 2 matters more. The sickness gap between non-Western immigrant men and native men is now down to 1.381 days and is no longer significant.
Table 4 about here
Health problems related to neck, lower back and hips/legs/feet are especially positively related to sickness absence. Non-Western immigrants report experiencing these problems to a much greater extent than natives. This explains the major part of the reduction in Model 2.
Model 3 adds the last battery of psychological problems. This reduces the sickness gap further, but more modestly compared to the introduction of muscle and skeletal problems.
Problems related to sleeplessness, feeling useless, feelings of having little worth and feeling as if everything is a burden are all positively related to sickness absence. These problems are much more common among non-Western immigrants than among natives. Having introduced the full set of detailed health problems, the sickness gap between non-Western immigrant and native men is reduced to 0.917 days and is not significant. However, compared to the sickness absence gap in Model 4 in Table 2 (-0.332), the reduction is smaller using detailed information on specific health problems.
Using the same models used for men, Table 5 presents the results for women.
Controlling for the first set of health problems reduces the sickness absence gap between nonWestern immigrant and natives from 5.742 in Model 3 in Table 3 to 4.499 in Table 5 . As is the case for the men, controlling for muscle and skeletal problems matters. The sickness gap between non-Western immigrant women and native women is now reduced to just above 1 sickness day and is no longer significant. The introduction of the psychological health problems in Model 3 reduces the gap further (0.159). However, as is the case for the men, using the specific health problem indicators, we are unable to reduce the gap as much as we did when using the subjective health measure.
The results in Tables 4 and 5 suggest that controlling for specific health problems explains a large part of the gross difference in sickness absence between natives and nonWestern immigrants. This suggests that health differences between natives and non-Western immigrants are an important factor in explaining the differences in sickness absence. Still, the results should be interpreted somewhat cautiously with regard to the overall subjective measure of health as an unbiased reflection of health differences. 
Discussion and conclusions
In this article, we analyse the differences in sickness absence between natives and immigrants, paying special attention to the importance of differences in health. The data that are used come from a representative survey of natives and immigrants in Oslo in 2000 and 2001. This survey is merged with register information on the sickness absence of each individual.
Previous research (Bengtsson and Scott, 2008; Dahl et al., 2010; Nilsson, 2005) has revealed that non-Western immigrants have a higher incidence of sickness absence than natives, even after controlling for a wide set of observable characteristics, while Western immigrants have been found to have sickness absence levels that are comparable to those of natives. This is also evident in this study's data.
In the present study, we first determine whether or to what extent an immigrant-native gap in sickness absence is found even with detailed control for occupation and industry. We then examined whether general health and different prevalence of health problems can explain the persistent gap in sickness absence when comparing non-Western immigrants and natives employed in similar occupations.
In the empirical analyses, we first found that after controlling for occupation, the sickness absence gap between non-Western immigrants and natives is reduced considerably.
To some extent, the gap between non-Western immigrants and natives can, therefore, be attributed to the fact that non-Western immigrants are employed in lower-status occupations in which the sickness absence level is high. This result is in line with the assumption that differences in health outcomes are related to differences in work environment and work autonomy (Karasek et al., 1981) . In the present study, we also observed that controlling for occupation reduces the native-immigrant sickness absence gap to a greater extent for men than for women. This result is comparable to those of a study conducted by Hansen and
Ingebrigtsen (2008), who found class differences in sickness absence to be particularly prevalent among men.
Moreover, our analyses revealed that self-reported health is an important predictor of sickness absence, which is in line with the results of earlier studies focusing on the relationship between health and sickness absence (see e.g., Ziebarth and Karlsson, 2009; Carneiro et al., 2010) . The results of the present study show that after controlling for general self-reported health, the sickness absence gap between non-Western immigrants and natives disappears completely. This result appears for both men and women. The results of this study
show that poor self-reported health and more health problems among the non-Western immigrants play an important role in explaining the higher sickness absence among the nonWestern immigrants.
The health measure in the present study is based on self-reported ratings of health taken from a question that asks the respondent to rate his or her general health status at present. Four alternatives are given: 1) poor, 2) not very good, 3) good and 4) very good. The results suggest that health differences between natives and non-Western immigrants matter when explaining the differences in observed sickness absence. Still, there is some concern related to the appropriateness of such measures with regard to the comparison of the answers across groups of individuals. One approach that is frequently utilised to test the strength of the subjective health measure is the use of self-reported, but more specific (and probably) more objective, health measures. We have access to a set of 21 different specific self-reported health measures. Using these measures, instead of the general health measure, we also observe a substantial reduction in the native-immigrant sickness absence gap, and although the reduction is somewhat smaller compared to the use of the general subjective measure, we still find no significant differences in sickness absence between natives and non-Western immigrants after including the whole set of specific reported health problems.
We mentioned earlier that the response rate in the HUBRO survey is lower for immigrants than for natives. This might raise concerns regarding the interpretation of the results. It would be reasonable to expect a lower level of sickness absence for immigrants in our study than in the population in general. Therefore, we have compared the results from the HUBRO survey with results from the use of total population register data. With access to register information on the total population of natives and immigrants in Oslo in 2000 and 2001, we are able to "re-run" the first two regression models in Tables 2 and 3 . The register data do not contain information on occupation nor health; therefore, the latter two models are omitted. The results from this exercise (available upon request) show that the results for the immigrant-native sickness absence gap are quite comparable to the one that is presented in the first two models in Tables 2 and 3 .
One interpretation of the results in the present article is that the general health measure is picking up real and objective (of which some are unreported) health differences. This interpretation is also based on the results of using the set of specific health problems, as they also suggest that health differences play an important role when explaining the differences between natives and immigrants with regard to sickness absence.
Given the fact that non-Western immigrant workers seem to experience poorer health and more health problems when compared to other workers, the policy implications of this study are that early and close monitoring and a good working relationship between employee, employer, the welfare services and physicians are particularly important for non-Western immigrant workers. To ensure that sick workers re-enter the workforce, it will be important to implement appropriate interventions and to adjust their work conditions at an early stage in order to hinder long-term sickness absence and reduce the need for subsequent disability pension.
3 In an earlier specification we also included years since migration as an explanatory variable (natives' value set to zero). The coefficient of this variable turned out insignificant and was therefore left out in the final specification. 4 Due to space limitations, we only present results for the immigrant variables. Results for the specific health variables are available upon request. NOTE: In all the models, we include the set of control variables as in Model 3 in Table 3 . -Level of significance: *** 1 per cent. ** 5 per cent. * 10 per cent. NOTE: In all the models, we include the set of control variables as in Model 3 in Table 3 . -Level of significance: *** 1 per cent. ** 5 per cent. * 10 per cent.
